Normal Anatomy
The thorax contains 12 pairs of ribs, 12 thoracic vertebrae, and the sternum. The ribs articulate posteriorly with the vertebral column [1] . Anteriorly, the costal cartilages of the first ribs attach directly to the manubrium by synchondroses, the second through seventh ribs articulate with the manubrium or body of the sternum by synovial cavities, and the eighth through 10th ribs form a synchondrosis with the seventh costal cartilage. The 11th and 12th ribs are often referred to as floating ribs because they end blindly in the anterior abdominal wall [2] .
At either side of the suprasternal notch is the sternoclavicular joint, a double diarthrodial (synovial) joint bisected by an articular disk ( Fig. 1) . A prominent transverse ridge at the manubriosternal joint-the sternal angle or the angle of Louis-forms a palpable landmark for the second costal cartilages and, indirectly, the level of the T4-T5 intervertebral disk [1] (Fig. 2) .
The posterior end of each rib is composed of a head, neck, and tubercle. The head articulates with the corresponding vertebra, forming the costovertebral joint. The tubercle, a bony protuberance on the posterior surface of the rib, articulates with the transverse process of the vertebra, forming the costotransverse joint (Fig. 3 ). The costal groove on the inferomedial aspect of the rib contains the intercostal vessels and nerves.
Teaching Point: Because the costovertebral and costotransverse joints are diarthrodial joints, they are susceptible to the same inflammatory and metabolic disorders that affect other synovium-lined joints.
Teaching Point: On the inferomedial aspect of the rib is the costal groove that con- Pancoast tumor-The most common cause of a Pancoast tumor is an apical lung carcinoma that invades the chest wall. The tumor may involve the brachial plexus, cervical sympathetic ganglia, and superior mediastinum [5] (Fig. 8) .
Gorham disease-Gorham disease (also known as vanishing bone disease, hemangiomatosis of bone, or massive osteolysis) is characterized by extensive and progressive osteolysis of contiguous bones [6] (Fig. 9) .
Chondrosarcoma-Chondrosarcoma, the most common primary malignant rib neoplasm, usually arises at or near the costochondral junction [7] . Its incidence tends to peak at the age of 50 years; it is rare in individuals younger than 20 years. Although some chondrosarcomas may not have radiographically visible calcifications, most feature lobulated masses containing the typical flocculent, stippled, or ring-and arclike calcifications ( Fig. 10 ).
Teaching Point: Chondrosarcoma is the most common primary malignant rib lesion, usually occurring at or near the costochondral junction.
Enchondroma-Three percent of enchondromas occur in the ribs. They usually appear as focally expansile, radiolucent lesions that consist pathologically of hyaline cartilage lobules in the medullary cavity ( Fig. 11) .
Multiple hereditary exostoses-Fifty percent of patients with multiple hereditary exostoses (osteochondromatosis), an autosomal dominant disorder, have lesions in the ribs [3] (Fig. 12 ). Complications include fractures, pneumothorax, vascular or neural compression, and malignant transformation to chondrosarcoma.
Desmoid tumor-Desmoid tumors are fibroblastic tumors of the musculature that originate in the chest wall in 10-28% of patients [7] . On CT, desmoid tumors appear as homogeneous, nonenhancing soft-tissue masses that may erode adjacent bones and stimulate the formation of periosteal new bone ( Fig. 13 ).
Lymphoma-Diffuse large B-cell lymphoma is the most common type of lymphoma to involve the chest wall and ribs ( Fig.  14) . It often appears as a large extraosseous soft-tissue mass, with relative preservation of the underlying bony cortex. When it occurs in association with AIDS, lymphoma may cause bone erosion and osteolysis [5] .
Fibrous dysplasia-Fibrous dysplasia is the most common benign rib lesion [3] . On CT, it typically shows bony expansion and, often, a ground-glass matrix [3] . It shows increased radiotracer uptake on bone scintigraphy ( Fig. 15 ).
Teaching Point: Fibrous dysplasia, the most common benign rib lesion, shows bony expansion, a ground-glass matrix, and increased tracer uptake on bone scintigraphy.
Aneurysmal bone cyst-An aneurysmal bone cyst is a rapidly growing benign lesion consisting of multiple thin-walled blood-filled cavities [8]. On CT, it is expansile, osteolytic, and eccentrically located ( Fig. 16 ). An aneurysmal bone cyst may also contain fluid levels.
Traumatic Disorders: Acute Rib Fracture
Fractures are the most common lesions to affect the ribs overall [9] . Acute rib fractures may be radiographically occult and even subtle on CT. Fatigue-type stress fractures in the ribs may be associated with sporting activities such as rowing, golf, or other activities that cause repetitive stress [9] . Insufficiencytype stress fractures may be found in association with chronic osteopenia or osteomalacia. Bone scintigraphy has a high negative predictive value for stress fractures (Fig. 17 ).
Teaching Point: Although acute fractures of normal ribs are common, stress fractures may also occur in the ribs.
Infection: Septic Arthritis
Septic arthritis is most often due to hematogenous spread of Staphylococcus aureus originating from a skin lesion. In adults, the sternoclavicular and sacroiliac joints, symphysis pubis, and spine are most frequently affected [10] . Infection may also involve the ribs in places such as the costosternal junction (Fig. 18 ). CT findings may include soft-tissue edema, articular erosion, joint effusion, subchondral bone destruction, and reactive sclerosis.
Metabolic Disorders Paget Disease
Paget disease is a disorder of increased bone resorption and formation in older persons that leads to thickening and fragility of the affected bones. It involves, in decreasing order of frequency, the pelvis, femur, skull, tibia, vertebrae, clavicle, humerus, and, in 1-4% of cases, the ribs (Fig. 19 ).
Teaching Point: Complications of Paget disease include fracture, degenerative joint disease, neurologic compromise, and sarcomatous degeneration.
Gout
Gouty arthritis most frequently affects the foot, hand, wrist, elbow, knee, ankle, and, less frequently, the sacroiliac and sternoclavicular joints [11] . The ribs are infrequently involved. However, an increased incidence in transplant recipients, especially those receiving heart transplants, has been reported [12] (Fig. 20) .
Noninfectious Inflammatory Disorders: Ankylosing Spondylitis
Ankylosing spondylitis is a chronic inflammatory arthritis that involves predominantly the sacroiliac, apophyseal, diskovertebral, costovertebral, and costotransverse articulations [13] . Early changes in the costovertebral and costotransverse joints include indistinctness of the subchondral bone, and, in the costovertebral joint, sclerosis that is most evident on the vertebral side [13, 14] (Fig. 21) . The changes ultimately progress to bony ankylosis.
Conclusion
The ribs are involved in a variety of traumatic, metabolic, inflammatory, neoplastic, and congenital disorders. CT is useful to further characterize a rib lesion found on radiography or bone scintigraphy. A rib lesion inadvertently discovered on a CT examination of the chest may be the first sign of a systemic disorder or a remote primary neoplasm. 
